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INTRODUCTION 

-Rate, of hospital ad«I..lon/.eparat Ion for- a.thw and rat., of 
death fro- asth-a have lncrea.ed dra-atlcally — ona children and 
youna adult, durina recent year. In Canada. " (1 ) - In the United 
State., asth-a 1. the -o.t co—on chronic di.ea.. of childhood, 
affectina 15 percent of A-erlcan. under the •»« of 15. 'it rank, 
flr.t a-ono the chronic «MMH in cau.lna .ehool afc—nt— i— . 
and It ha. been linked to lowered acade-ic perf or-ance- ' (2) 
A.th-a t« the co—one.t cau.e for ad-i..lon to ho.pl t.l in North 
A-eric* and twice a. co-eon a. the next -o.t co— on cau.. (6». 
The rat. of ho»pitall«tlon In the U.S. for children under 15 
year, old with a.th-a ha. lncrea.ed at lea.t 1*5* in the P-rlod 
1970 to 198* U2). Studle. have al.o .hown that a.th— often 
continue, into adult Ufa. with only brief i-prov—nt In 
adol..cence <3.*>. Appropriate diaono.l. and treat— nt reduce. 
-orbidity in childhood, and it 1. poa.ible that aood control in 
childhood -ay reduce aeverltv in adult life (3,5). 

The»e are dl.turbina .tatl.tic. both fro- the point of view of 
public health. and fro- the point of view of re.ource co.t. In 
the health care .y.te-. It i. not clear whether the lncr.a.e in 
-orbidity -nd -ortality 1. a reeult of increa.lna prevalence or 
.everity. or by pa.t underdiaano.i. and undertreataent. or by a 
co-bination of factor.. However, there 1. .o-e evidence in the 
literature that the re»piratory environ-ent play, a role in th. 
pothooenells of asth-a. 
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Pulmonary function testing was performed in the school. The 
apparatus used was an Hewlett-Packard pneumotachograph ba**d 
Pulmonary Calculator System. Computations were performed 
Internally and a graphic output of records uas obtained for each 
child at the time of testing. Measurements were made of 
Indicators derived from the forced vital capacity manoeuvre, as 
well as the single- and multiple-breath nitrogen washout 
manoeuvre. For the purposes of this report, two indicators 
derived from the FVC will be used to describe pulmonary function: 
FEVi/FVC (Ratio of volume forcibly exhaled in the first second of 
■ maximum exhalation, to the forced vital capacttv), and HE T 
(Mid-Expiratory Time, the period during which the middle half of 
the forced vital capacity is exhaled) - 

Exposure to SO. was determined using data obtained from a network 
of ID continuous S02 analysers, and exposure to the fine fraction 
(FF( <3.3 urn AMMO) of suspended particles from a network of 7 
Andersen cascade lnpactors. Spatial gradients in SO. and FF were 
found to exist over the city. and 1 year mean exposures were 
calculated for each child according to the geographical location 
of their school. The method of calculation of exposure depended 
on the generation of a 3-dimenslonal "surface' based on monthly 
mean data, which represented the pollutant concentration In the 
'z' axis, a* a function of the geographical 'easting' and 
'northing' coordinates in the ' x' and ' y' axes respectively. 
From this surface, the exposure of a child to the pollutant was 
obtained by estimating its concentration from the surface at the 
location of the school the child attends. A 1-year exposure was 
obtained by determining the arithmetic mean of 12, monthly mean, 
school-based values. 

For each pollutant, the children were divided into two groups: 
those with exposure above the median level I for SOi , lo.oppbi for 
FF, At, ug/m' I, and those below. Each group was further divided 
into children with a physician diagnosis of asthma. and ttiose 
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without. Comparison of the value of the two pulmonary function 
variables FEVi/FVC and MET was made between groups. Data 
presented here are for what we refer to as "Period 3 m . 
corresponding essentially to the calendar year 19BO. and the mean 
age of the cohort at this time was 10 yr. 

RESULT* 

we analysed the response of the asthmatic children to both SO. 
and FF in Period 2, compared to the rest of the cohort. Results 
are shown in the Table on the next page. From this Table it may 
be seen that there were no statistically significant changes in 
airflow obstruction in asthmatic children associated with a 
higher level of exposure to fine fraction, but there were 
statistically significant but clinically unimportant decreases in 
airflow obstruction in normal children associated with a higher 
exposure to fine fraction, detected only in MET but not in 
FEVi /FVC. 

lie found statistically and clinically significant increases In 
airflow obstruction in the asthmatic group demonstrated by two 
reliable indicators of pulmonary function. associated with 
increased chronic exposure to SO. at the relatively low levels 
found in Hamilton during this period (median 1Q-* PPb. range ■-*- 
17.* ppb annual arithmetic mean). This was not observed in the 
rest of the cohort i in fact statistically but not clinically 
significant decreases in airflow obstruction were observed in the 
rest of the group, consistent with the earlier observations with 
respect to SO. we reported in November 1»S6. The former la ■ 
particularly surprising finding, because it demonstrates airflow 
obstruction in asthmatic children associated with SO. exposure 
levels one to two orders of magnitude less than previously 
observed for acute exposures In adults. 
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CROSSECTIONAL ANALYSES OF PULMONARY FUNCTION OF 

NORMAL AND ASTHMATIC CHILDREN 

EXPOSURE TO FINE FRACTION 

(Median 46; mill 34; max 59 U'j/mM 



PULMONARY 
FUNCTION 



( NUMBER I 

FEVI/FVC 

FF ABOVE 
FF BELOW 



MET 

FF ABOVE 

FF BELOW 



"I 



MALES 
ASTHMA NORMAL 



FEMALES 
ASTHMA NORMAL 



COMBINED 
ASTHMA NORMAL 



(68) USUI! (46) (1*93) ! (114) (3057) 



O. 742 

□ . 764 



O. 796 
O.801 



O. 754 O.B28 ! O. 746 
Q.7SO 0.829 I 0.771 



O.S12 

a. 814 



: : 

! "I 

0.791 0.617 ! 0.8O8 O.S38 ! D. 798 O. 577 t 

I O. 744 0.622 i O. 721 O. 554 ! O. 734 0.59O I 



EXPOSURE TO SULPHUR DIOXIDE 
(Median 10.6; nln 8,4; max 17.5 ppb) 



PULMONARY 
FUNCTION 



(NUMBER) 

FEVI/FVC 
S02 ABOVE 
S02 BELOU 



MET 

S02 ABOVE 

S02 BELOU 



MALES FEMALES 

ASTHMA NORMAL ASTHMA NORMAL 



COMBINED ! 
ASTHMA NORMAL ! 



(68) (1564)! (46) (1493)! (114) (3057) 



: 



O. 728 D.797 I 0.754 

0.775 o.aoo : 0.776 



0.830 
0.827 



O. 737 
O. 776 



□ .813 
D.813 



O.S42 0.61P ■ O.S22 D.537 ! 0.835 
0.702 0.622 i Q.725 O.S56 I 0.712 



0.578 
0.590 ! 



Notes: 

Decrease In FEVI/FVC reflect* Incre ase In airflow 

obstruct Ion. 

I ncrease In MET reflect* Increase In airflow obstruction. 

Significance: p < 0.05 * (") 
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DISCUSSION 

Increased MET Indicates increased airway obstruction. as does a 
decreased FEVi /FVC ratio, and children with asthma show both 
increased MET and decreased FEVi /FVC compared with normal 
children. Children with asthma .show a further clinically 
significant increase in MET and decreased FEVi /FVC associated 
with increased SOi levels, while norsal children show a 
clinically not significant reduction In MET only, with increased 
SOi . These observations suoaest that 1-year exposure to 
Increased SOi In the 1D-2Q ppb range is associated with an 
increase In airway obstruction in asthmatic children, not 
observed in normal children. 

We believe that our observations are of major importance, when 
viewed in the context of the 'acid rain" problem. SOt is likely 
to be a component of "acid rain" which has a substantial impact 
on respiratory health, but the levels associated with 'long-range 
transport" typically are well below the levels where acute 
effects have been shown on asthmatic subjects in controlled 
environmental chamber studies. Demonstration of clinically 
significant effects at low levels in a sensitive population 
underline the importance of better SOi control. 



Asthma as a New Public Health Concern. 

The recognition of an increase in the prevalence, morbidity, and 
mortality of asthma has been well documented recently in many 
industrialized countries, and whether there is a causal link to 
"acid rain" has not been established. In our own study, asthma 
prevalence was not found to be associated with higher levels of 
SOi t but we have demonstrated that the consequences of chronic 
SOi exposure to asthmatic subjects are to further decrease their 
already compromised pulmonary function. 
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